






Meteorological observations at Syowa Station in +333
by the .*th Japanese Antarctic Research Expedition
Keishiro Higashijima, Tatsuru Sato, Kazuya Yasugahira, Eishin Murakata
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Abstract: This report presents the results of meteorological observations at Syowa
Station from February +, +333 through January -+, ,***, carried out by the .*th
Japanese Antarctic Research Expedition (JARE-.*). The meteorological observa-
tion method, measuring instruments, means to compile statistics, and other aspects of
the work were almost the same as those used by the -3th Japanese Antarctic Research
Expedition.
Remarkable weather phenomena during the wintering period are as follows:
+) In the surface weather observations, in July, December and January, the atmospher-
ic temperature was signiﬁcantly lower recorded compared to normal average years, and
also the atmospheric pressure was signiﬁcantly lower in May, October, December and
January. The lowest sea level pressure, 3-,.+ hPa was recorded during a severe
blizzard on October / for the JARE-.* period (the ,nd lowest in history). There
were ,/-blizzards of which . were class A, +* class B, and ++ class C, the same level as
in a normal year.
,) As a result of total ozone observation, the large-scale ozone hole was observed, as in
the previous year, and the monthly average amount of total ozone in November
recorded the lowest ever. Then, the ozone hole disappeared in mid-December,
however, the recovery of the total amount of ozone was the slowest in years.
-) Because, the temperature rise for the stratosphere was delayed, record-low monthly
average temperature was observed in the lower stratosphere in springtime.
.) By observing with an aerosol sonde, we observed cloud particles of polar strato-
spheric cloud (PSCs), which are thought to be the most important cause of ozone holes
formed in the Antarctic lower stratosphere in springtime.
/) In observation of surface ozone concentration, the rapid decrease of surface ozone
concentration has been observed continuously, since JARE--2 started this observation.
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Table +. International positioning of meteorological observations in Syowa Station.
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Table ,. Observation elements, frequency, minimum unit, instruments at Syowa Station (Feb. +333
Jan. ,***).
q .*r{&sS~K +333 175
	
 ,.+
  .* CONV. 
















 Surface Observation Data Processing SystemO 0
 
.+situvwxk






























  !"#$%&'()*+ *3LT,-




. .7/:*.- hPa -;<. 

































































F .*¹GºH»I!JK¼ +333 177
	














[3# J, -1*\ ]978, +333 1 +2 3 02< .K&

 +333 + ^_`abFcaFdef g 1hi1j# C
B.!k "lma!"n ol#ef p$Vqr1stV4
































































































 +31. 1+333 +	
 ! "#$% -&'( ) *+,-./0$1 .
 23456789$1 /&'(
% ,:;< .=):>2?@ABC>D<E!>FG !H
I8JKLM<( .N= 1=OL=PQ> RSATU:

VLWS XYZ34567E[\]VX^_VLM<( ` .N=>
34567E -a\]V bcdZE +**dZ$efXRS =gh"i
jEklVLM<( 1N=>mnVLopJS =qr =gh =PQE
 , stuvWO<vqw=
% x+333 +,*** +y












HIJ* +. cmKL'CDMN O'P'Q(RS
T*U' +-+/KL'VWXYZ[\']^: -3;<_`'D
a b,	c HdefKLZg	69 CDE*6 _`h
`'iHjkZ
l%mn'op
 0q$ Y +333U +* /r +0/2LT123Zdest




|}%~de b%~ +33/c 2)r ** +, UTC' , RS,-3+
'%
 %{B -* km
YZ'%& % %.*C{YZ' ¡¢Lde
£¤'¥£e¦§¨©ª« b¬­®¯°MOR-,,c 
 - AB bDac 123± bCD²c 'CDEde'\ b+333U ,³,***U +c
123: bCDE²c
´ CDE b+333U ,³,***U +c
AB : bDac
CDE b+333U ,³,***U +c
µ vECD9¶]U·O'¸¹b+31.U1³+333U+c
 vECD9¶]U'v(vb+31.U1³+333U+c
Fig. -. Comparison of snow cover between sea ice and Syowa Station (Feb. +333Jan. ,***).
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Table 0. Weather summaries at
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Table 1. Sensors and instruments for aerological observations at Syowa Station.
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Table 3. Monthly summaries of the aerological observations (** UTC).
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Fig. /. Annual variations in upper air temperature (C) and upper wind components (m/s) (a),
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Fig. 0. Distribution of updated maxima and minima of monthly average temperatures in +333.
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Fig. 1. Monthly mean weather chart on /** hPa (Feb. +333Jan. ,***).
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Fig. 2. Monthly mean weather chart on -* hPa (Feb. +333Jan. ,***).
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Table ++. O$cial approval of ozone monitor and history of use for observation.
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Fig. 3. Schematic diagram of surface ozone concentration measurement system.
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Table+ +,. Observation days of total ozone observations and ozone Umkehr observations with
the Dobson spectrometer at Syowa Station.
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Fig. +*. Annual variations in total ozone at Syowa Station (Jan. +333Jan. ,***).
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Fig. ++. Layer amount of ozone by Umkehr observations (Jan. +333Jan. ,***).
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Fig. +.. Ratio of hourly mean surface ozone concentration which ﬁts a normal distribution, and ratio
to all hourly mean surface ozone concentration.
JKJ: Ratio of hourly mean surface ozone concentration which ﬁt a normal distribution.
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Fig. +0. Deviations of monthly means.
A: The monthly mean calculated by the hourly mean which ﬁt a normal distribution.
B: The monthly mean calculated by the hourly mean which ﬁt a each standard deviation
therehole value.
C: The monthly mean calculated by the hourly mean for each standard deviation.
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Fig. +1. Time series of monthly means with new and old data selection, and those deviation
(Feb. +331Jan. ,***).
  : Old data selection.
  : New data selection.
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Fig. +2. Hourly means of surface ozone concentration (Feb. +331Jan. ,***).
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Fig. +3. Meteorological data during a sudden decrease in surface ozone concentration (surface air
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Table +.. Instruments for surface radiation observations at Syowa Station.
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Fig. ,*. Annual variations in daily integrated values of downward radiation components
(Jan. +333Jan. ,***).
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Fig. ,+. Annual variations in daily integrated values for UV-B (Jan. +333Jan. ,***).
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Fig. ,.. Annual variations in daily integrated net radiation of short wavelengths, long wavelengths,
and all wavelengths (Jan. +333Jan. ,***).
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Fig. ,1. Sample calculation of the angstrom wavelength index (Angstrom A) and turbidity coe$cient
(Angstrom B) via di#erences in constants used in Rayleigh scattering (Feb. +332).
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Fig. ,3. Annual variations in aerosol optical depth by wavelength (Jan. +333Jan. ,***).
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Fig. -+. Time series of Feussner-Dubois’s turbidity coe$cient by pyrheliometer
(Feb. +32*Jan. ,***).
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Fig. -,. Aerosol sonde conﬁguration.
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Fig. --. OPC (Optical Particle Counter) overview.
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Table +1. Summary of aerosol sonde observations at Syowa Station.
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Fig. -/. Results of aerosol sonde observations (+333,***).
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Fig. -0. Temporal variations of stratospheric air temperatures (the date at the top is the date aerosol
sonde observation was performed).
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Table +2. Character of aerosol sonde observations in winter (+333).
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Fig. -1. Temporal variations of the aerosol number density and particle diameter by altitude
(vertical interval of + km, unit: particles/cm-)
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Table +3. Instruments and accuracy of meteorological observations.
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Fig. .+. Surface meteorological observation data during the traverse to Mizuho Station in winter
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Fig. .,. Surface meteorological observation data during the traverse to Dome Fuji Station in spring
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Fig. .-. Surface weather charts (Oct. -0, +333).
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Fig. .1. Vertical distribution of equivalent potential temperature (Oct. .0, +333).
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Fig. .3. Variations of surface meteorological data at Syowa Station (Oct. /0, +333).
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Fig. /*. Surface meteorological data at +-minute intervals at Syowa Station
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Fig. /,. Vertical proﬁles of temperature, wind, thermal wind during minimum sea level pressure.
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Fig. /.. Vertical time cross-section of potential temperature and wind speed/direction
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Fig. /0. Time series of maximum values of ozone hole area (+312+333).
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Fig. /1. Ozone hole area in +333, and maximum of ozone hole area (+312+333).
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Fig. /2. Time series of monthly means of total ozone at Syowa Station (+303+333).
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Fig. /3. Seasonal variations of monthly mean of total ozone above Syowa Station (+32,+333).
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Fig. 0+. Time series of ozone partial pressure and air temperature at -*, /*, 1*, and +** hPa, and
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Fig. 0-. Correlation between ozone par-
tial pressure and air tempe-
rature ﬂuctuations (correlation
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Fig. 0.. Time series of monthly mean total ozone and monthly





Fig. 0/. Correration between the monthly mean total ozone and
monthly mean temperature at ,* hPa for December.
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Fig. 01. Occurrence of sudden warming (rising more than ,/
degrees for a week) at /* hPa.
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Fig. 03. Ozone partial pressure on July +, and Oct. ,/, +333 at Syowa Station.
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